Background: Developing reliable and specific neural markers of cognitive processes is essential to improve understanding of healthy and atypical brain function. Despite extensive research there remains uncertainty as to whether two electrophysiological markers of cognitive control, the N2 and P3, are better conceptualised as markers of response inhibition or response conflict. The present study aimed to directly compare the effects of response inhibition and response conflict on the N2 and P3 event-related potentials, within-subjects. Method: A novel hybrid go/no-go flanker task was performed by 19 healthy adults aged 18-25 years while EEG data were collected. The response congruence of a central target stimulus and 4 flanking stimuli was manipulated between trials to vary the degree of response conflict. Response inhibition was required on a proportion of trials. N2 amplitude was measured at two frontal electrode sites; P3 amplitude was measured at 4 midline electrode sites. Results: N2 amplitude was greater on incongruent than congruent trials but was not enhanced by response inhibition when the stimulus array was congruent. P3 amplitude was greater on trials requiring response inhibition; this effect was more pronounced at frontal electrodes. P3 amplitude was also enhanced on incongruent compared with congruent trials. Discussion: The findings support a role for N2 amplitude as a marker of response conflict and for the frontal shift of the P3 as a marker of response inhibition. This paradigm could be applied to clinical groups to help clarify the precise nature of impaired action control in disorders such as attention deficit/hyperactivity disorders (ADHD).
Introduction
The term cognitive control refers to a suite of cognitive processes that enable us to navigate the world in a goal-directed manner. There is consensus that the pre-frontal cortex and its anatomical connections with other brain regions, particularly the basal ganglia and parietal and motor cortices, underpin effective cognitive control (Arnsten & Rubia, 2012; Ridderinkhof, van den Wildenberg, Segalowitz, & Carter, 2004) . However, the degree to which the sub-processes of cognitive control can be fractionated remains unclear. More precise characterisation of the sub-processes of cognitive control and the degree to which they rely on distinct or overlapping neural circuits will refine understanding of human brain function. To achieve this it is crucial to identify neural markers specific to one or a set of cognitive processes and to understand the factors that influence the morphology and presentation of such markers.
Developing reliable and specific neural markers of cognitive processes also has implications for improving our understanding of atypical brain function. Impaired cognitive control has been reported in a range of neurodevelopmental disorders, particularly attention deficit/hyperactivity disorder (ADHD) (Groom et al., 2008 (Groom et al., , 2010 Pliszka, Liotti, & Woldorff, 2000; Yong-Liang et al., 2000) and schizophrenia (Groom et al., 2008; Kiehl, Smith, Hare, & Liddle, 2000; Roche et al., 2004) . However the precise features of cognitive control that are impaired have not been well characterised, partly because of a lack of consistency in how these processes are measured and described. Improving the reliability of markers used to measure specific aspects of cognitive control will increase knowledge of the brain systems involved and how these systems are impaired in specific disorders.
The N2 event-related potential
One area which may benefit from more precise definition of neural markers is the study of action selection and control. In electrophysiological studies the N2 event-related potential (ERP), a
